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Figure S1. A) Five independent samples from ligand exchange to film making and measured in the TRMC at different times to determine an expected error. The standard deviation of the fits' A-value from Eq. 1 shows a spread of 20%. B) Absorption spectra of the films shown in A showing varying thicknesses and scatter that still lead to similar mobility values and indicating that the mobility value is relatively independent to these changes. C) Normalized absorption spectra showing films "C" and "D" have greater broadening than the other films but similar mobility values to the other three films. for D < 5.5 nm. Other researchers have published similar calibration curves, 3, 4 which are in good agreement with the above. We note that these calibrations curves are for InP and may not be as accurate for InZnP.
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Supporting Note 2: Ligand exchange with metal halides
Using metal halide salts in DMF for the ligand exchange was attempted. ZnCl 2 in dimethylformamide (DMF) did not ligand exchange in solution (i.e. phase transfer from hexane to DMF) nor in the solid-state (i.e. with dip-coating a layer of palmitate-capped dots then soaking in ZnCl 2 in DMF). Similar effects were seen with ammonium thiocyanate (a pseudo halide that has success in making conductive PbS QD films). 5, 6 InCl 3 , however did work to exchange the ligands in solution from hexane to DMF; unfortunately in this case the solution was not colloidally stable enough to make a high-quality film in one deposition step. Alternatively, dip-coating with InCl 3 in DMF also failed because, for all ranges of ligand and QD concentrations we explored, the QDs were never rendered insoluble in the alternative phase (i.e. soaking the QDs in InCl 3 +DMF would redisperse from the substrate into the DMF solution after ~1 minute of soaking or they would redisperse into the hexane if the InCl 3 soaking was <1 minute). Due to these challenges alternative ligands were investigated -as described in the main text.
